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SPECIFICATION 

1. Title of the Invention 

SOUND -RECORD/ PLAYBACK APPARATUS USING SEMICONDUCTOR 
MEMORY 

2. Claim of Japanese Utility Model Registration Application 

A sound- record/playback apparatus using a semiconductor 
memory, characterized by comprising: 

a main unit that has an input section including A/D 
converter circuits, an output section including D/A 
converter circuits, and a processor for controlling 
operations of the input section and the output section; and 

a cartridge unit that has a built-in semiconductor 
memory from or to which the processor in the main unit reads 
or writes digital audio signals and that is detachably 
attached to the main unit. 

3. Detailed Description of the Invention 

Object of the Invention 
Industrial Applicability 

The present invention relates to sound- record/playback 
apparatuses used as consumer acoustic apparatuses, such as 
car stereo sets, and particularly relates to a sound- 
record/playba^ck using a semiconductor memory as a storage 
medium. 

Related Art 
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In consumer acoustic apparatuses, such as car stereo 
sets, magnetic tapes and plastic plates having bumps and 
dips are used as storage media. Relative movement between 
such a storage medium and a sound- record/playback head is 
utilized to perform sound- record/playback . 

Problems to be Solved by the Invention 

In conventional car stereo sets, since the relative 
movement between a storage medium and a sound- 
record/playback head is utilized to. perform sound- 
record/playback, there are problems. That is, vibration 
caused by travel of a vehicle disturbs the relative movement 
to thereby cause the sound-record/playback function to 
deteriorate and a fluctuation in the voltage of a battery 
varies the tape feed speed to thereby cause the sound- 
record/playback function to deteriorate. 

Construction of the Invention 
Means for Solving the Problems 

A sound- record/playback apparatus of the present 
invention that overcomes the problems of the related art 
includes: a main unit that has an input section including 
A/D converter circuits, an output section including D/A 
converter circuits, and a processor for controlling 
operations of the input section and the output section; and 
a cartridge unit that has a built-in semiconductor memory 
from or to which the processor in the main unit reads or 
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writes digital audio signals and that is detachably attached 
to the main unit. The apparatus is configured to allow 
record and playback of sound, without requiring the relative 
movement between a sound- record/playback head and a storage 
medium. 

An operation of the present invention will be described 
below in detail in conjunction with an embodiment. 
Embodiment 

FIG. 1 is a block diagram showing the configuration of 
a sound-record/playback apparatus using a semiconductor 
memory according to one embodiment of the present invention. 

This sound- record/playback apparatus includes a main 
unit 10, which has a built-in processor and so on, and a 
cartridge unit 20, which has a built-in RAM (random access 
memory) 21 and is detachably attached to the main unit 10. 

In the main unit 10, reference numeral 11 indicates a 
processor, 12 is a semiconductor memory including a RAM or 
ROM for storing a program for the processor 11, 13 is an 
input section including A/D converter circuits, 14 is an 
output section including D/A converter circuits, 15 is an 
input interface circuit for decrypting a sound- 
record/playback instruction sent from outside and 
transmitting the resulting instruction to the processor 11. 
Reference numeral 16 is a buffer circuit for a digital audio 
signal and an address signal, 17 is a clock- signal generator 
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circuit, and 18 is a voltage stabilizer circuit 18. 

In the cartridge unit 20, 21 is an RAM for recording 
digital audio signals, 22 is a battery for supplying a 
backup voltage to the RAM 21 when the cartridge unit 2 0 is 
pulled out from the main unit 10, and 23 is a buffer circuit 
39 for digital audio signals and address signals. 

A plug 3 0 for a signal -line connector and a plug 3 2 for 
a power-line connector are formed at the main unit 10. An 
adapter 31 for the signal-line connector and an adapter 33 
for the power- line connector are formed at the front edge of 
the cartridge unit 20, the front edge opposing those plugs. 

The cartridge unit 2 0 is inserted into an accommodating 
section 36, while elastic engaging lugs 34 and 35 formed at 
edges of the main unit 10 are inwardly bent. Consequently, 
the cartridge unit 2 0 is mechanically attached to the main 
unit 10 and is electrically connected to the main unit 10 
via the signal-line connector and the power-line connector. 
An unwanted cartridge unit 2 0 is pulled out from the 
accommodating section 36, while the elastic engaging lugs 34 
and 35 formed at the edges of the main unit 10 are outwardly 
bent . 

The input interface circuit 11 decrypts a sound- 
record/playback instruction received from a remote 
controller via a photoelectric converter 13a or a sound- 
record/playback instruction received from a keyboard 13b and 
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transmits the decrypted instruction to the processor 11. 

Upon receiving a sound- recording instruction via the 
input interface circuit 11, the processor 11 starts the 
input section 13, which includes the A/D converter circuits 
and amplifiers. The processor 11 receives 16-bit digital 
audio signals, converted from analog audio signals that have 
a maximum frequency of about 2 0 KHz and that are supplied 
from left and right microphones, from the input section 13 
and writes the digital audio signals to the RAM 21 in the 
cartridge unit 20 via the buffer circuit 16, the signal -line 
connector, and the buffer circuit 23. As one example, the 
RAM 21 is constituted by 32 semiconductor memories each 
having a storage capacity of 1M bits, and digital audio 
signals for one piece of music with a play time of about 3 
minutes, the digital audio signals being compressed to about 
one third by a differential PCM or linear prediction method, 
are written to the RAM 21. 

Upon receiving a playback signal via the input 
interface circuit 11, the processor 11 starts the output 
section 14, which includes the D/A converter circuits and 
amplifiers, to convert digital audio signals, read from the 
RAM 21 in the cartridge unit 20, into analog audio signals 
and to output the digital audio signals to output terminals 
coupled to left and right speakers . 

Although a configuration in which a RAM is used as the 
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semiconductor memory in the cartridge unit has been 
illustrated above, a ROM may be used as the semiconductor 
memory. In this case, the backup battery in the cartridge 
unit can be omitted, as needed. 

Advantages of the Invention 
As described above in detail, the sound- record/playback 
apparatus of the present invention includes: a main unit 
that has an input section including A/D converter circuits, 
an output section including D/A converter circuits, and a 
processor for controlling operations of the input section 
and the output section; and a cartridge unit that has a 
built-in semiconductor memory from or to which the processor 
in the main unit reads or writes digital audio signals and 
that is detachably attached to the main unit . Since the 
apparatus has a configuration for performing sound- 
record/playback without using the relative movement between 
a sound- record/playback head and a storage medium, it is 
possible to effectively solve the problems of the 
conventional apparatuses in that the sound- record/playback 
function deteriorates due to vibration caused by travel of a 
vehicle, a fluctuation in the voltage of a battery, and so 
on . 

In addition, since the sound- record/playback apparatus 
of the present invention uses a randomly-accessible 
semiconductor memory as the storage medium, it is possible 
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to search for a play start time-point in a short period of 
time and to easily perform various special -effect plays, 
such as backward play. 
4 . Brief Description of the Drawing 

FIG. 1 is a block diagram showing the configuration of 
a sound-record/playback apparatus using a semiconductor 
memory according to one embodiment of the present invention. 

10 . . main unit, 11 . . processor, 12 . . semiconductor 
memory, 13 . . input section, 14 . . output section, 20 ... 
cartridge unit, 21 . . RAM (semiconductor memory for writing 
and reading digital audio signals) , 22 . . backup battery 
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